INTRODUCTION
Due to the external forces activity the solids change their shape -they deform. The deformations can be flexible (temporary), by which the solid regains its original shape after the force activity is finished, and inflexible, by which the solid does not regain its original shape and the force activity consequences are of permanent character.
The solid is characterized by the fact that under common conditions it keeps its solidity. This solidity can be impaired by the activity of sufficiently strong forces. After exceeding a specific critical force the solid cannot withstand the load and is distorted (broken, torn, etc).
Five simple deformations are distinguished: deformation by tension, compression, bending, shear and torsion. In technical practice we can encounter mainly the deformations comprising several types of simple deformations.
The beam is the bearing part of the specific technical piece of work determined for the forces transfer. It is usually a static transfer of the other solids forces activity. The beam is frequent in civil engineering and in the architecture of large buildings as well as it can be found in mechanical engineering in heavy machinery. From the technical point of view it is important to know how the beam is deformed under the load and how much it can withstand.
THEORETICAL PART
Holographic interferometry is an optical display method which allows obtaining the information in the form of an observable image. The holographic interferometry compares two information waves originally not existing at the same time.
The method of two expositions is based on the interference of two reconstructed waves related to two different states of the object -before and after the deformation while two holograms are recorded on one holographic plate. After illuminating the hologram via the reference wave, both the waves -insignificantly different -are reconstructed. Their interference after the transfer through the optical system results in the set of interference stripes on the shade (Fig. 1(b) ).
Interferogram carries the information on the phase change between the waves; however, the interference phase cannot be unambiguously extracted from one interferogram. The interference phase is usually calculated from three or more phase shifted interferograms via the phase shift algorithm which requires complementary experimental effort.
Digital holography requires a different way of processing. The authors aimed at obtaining the record of "real" holograms via the electronic device and executing the process of computer-aided optical reconstruction.
In each state of the object one digital hologram is recorded. Instead of overlapping these holograms as it is common with the classical holographic interferometry, and using the photographic plates, the digital holograms are reconstructed separately. From the result complex amplitudes the phases are calculated (Schnars, Jueptner, 2005)
Index 1 assigns State 1, index 2 assigns State 2. In the equations (1) and (2) 
The equation allows calculating the module of 2π interference phase directly from the digital holograms. The generation as well as the evaluation of the interferogram is not necessary. The algorithm of the digital holographic interferometry is shown in Fig. 2(a) . The subject of research was represented by the console beam with firmly anchored end. The beam was subjected to bending due to the micrometric screw operating on the unfixed end ( Fig. 1(a) ). Figs. 2(b), (c) show two digital holograms recorded in different states. Between two recordings the beam was subjected to the micrometric screw. Each hologram was separately reconstructed via Fresnel transformation. According to the equation (3) the result of the phases difference is represented by the interference phase Fig. 3(b) .
Digital holographic interferometry has the following properties
• it does not require wet chemical or other processing of holograms,
• from one digital hologram various object can be reconstructed via numerical methods,
• it utilizes the display without lenses, ie no deviations due to the drawing devices. The phase differences can be calculated directly from the holograms without producing and processing the interferogram. This interesting property is possible only within the digital holographic interferometry; conventional holographic interferometry needs the phase shift of interferograms (or other complementary information) to find out about the phase.
EXPERIMENTAL PART
The tested beam was illuminated by the planar wave perpendicular to its surface. Laser radiation diffused on the beam was recorded on the hologram. Subsequently, due to the micrometric screw activity of the free end of the beam was slightly shifted and the second exposition was recorded. Figure 1(a) shows the scheme illustrating the deformation of the firmly fixed beam with dimensions of 4×1×0.5 cm on which the interference fringes on the front side of the console beam are observable. Figure 3 shows the holographic interferograms obtained via the method of two expositions and digital holography.
Due to the micrometric screw activity the shift occurs and the individual points are replaced to the position described by the function (Vest, 1997)
Before the deformation the light wave moves the distance of l0 from the source to the point of the object and back to the observer (or camera) and after the object deformation it moves the following distance The corresponding phase change equals (Vest, 1997) 
where λ is the wave length of laser radiation. The light fringes on the interferogram are assigned the interference order. As the basis of the beam is not shifted, the light fringe is assigned n = 0 . The next light fringes are assigned as follows n = 1, 2, 3, . . . the fringe numbered as n corresponds to the phase change (6) .
After the modification we obtain the relation for the calculation of the shift in the point given
4 ACHIEVED RESULTS Figure 4 shows the analysis of the holographic interferograms, this as well as Table 1 displays the evaluation of holographic interferograms from Fig. 3 according to the relation (7) .
As show in Fig. 4 , the shift of the end of the fixed beam correlates well with the analysed interferograms. In the experiment the micrometric screw was used as using it we were able to set the shift in the upper beam part accurately.
CONCLUSION
The experimental subject matter represents the issue which can be dealt with only experimentally. In order to be able to find the solution to the subject related, we carry out experiments. The contribution focuses on the comparison of utilizing two experimental methods used in the experimental mechanics: the classical holographic interferometry and digital holographic interferometry. The classical holographic interferometry is the method by which it is possible to record two states of the solid: before and after deformation. Three dimensional objects of random shape without any surface coating can be observed. It is the so called "wet" method when the hologram needs to be processed via photochemical way. This drawback is eliminated by the digital holographic interferometry by which we are able to record two states of the solid via the so called "dry" way -ie electronically which substantially accelerates the process of the observed solids interferogram.
Regarding the results quality, so far the images are of higher quality than by the classical holographic interferometry when compared to the images obtained via the digital holographic interferometry. This is caused by the quality and resolution capability of CCD sensors of the cameras used.
The quality also depends on the evaluation software. For the analysis of the image of the digitally obtained interferogram we used the evaluation software commonly utilized in the classical holographic interferometry.
